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Progress continued over the holidays at the Michoud Assembly Facility in New Orleans, Louisiana as the team began
installing strain gauges on the cone, upper tunnel and heat shield Ground Test Articles (Shown belowHeftdreds of

small gauges (belowiddle) will be placed in various areas and positions on the Ground Test Articles (GTA) to measure the
overall strain on the GTA when testing begins later this year in Denver, CO. The gauges are temporarily protected and hel
in place by pieces of foam thate custom fit for each socket on the GTAs. The Upper Tunnel (shown below right) has
already been fitted with several gauges and foam with more gauge installations expected over the next week. Once the
gauge installation is complete, the GTA sectionsmgéle into position to be welded together, which should occur later in

the month.
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Thrust Magnitude and Thrust Directiafi appear to meet the requirements. There were some differences between the
Thermal Model and the TC Data noted, but overall the Thermal Model was bounded and the trends matched. Accel data is
still being analyzed and is expected on or before thel&Q st report.

Work continued at the White Sands Missile Range (WSMR) in preparation for Pad Abwith the sealing of the nozzle
to the shroud interface gap on the jettison motor (showrelow left.) In addition, the Forward Bay Cover (FB@rachutes
and gas generators were installed into the FBC (Shown hridmv)




Installation of the Forward Bay Cover (FBC) started at the White Sands Missile Range on the Padl Avewt Module

(both picturesbelow.) The cover is temporarily secured and is ready for a final harness mate, which will occur after the
Launch Abort System (LAS) to Crew Module(CM) testing is complete. A Boroscope camsedviasurvey the hidden
areasunderneath the cover and exterhameasurements have been taken to verify appropriate and consistent clearances
to the FBC.
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Progress continues at the Michoud Assembly Facility (MAF) in New Orleans, Louisiana on the installation of the strain
gauges (showrelow left) on the OrionGround Test Article (GTAInstallation was completed on the GTA Cone, Aft
Bulkhead and Forward Bulkhead. Shdwetowright are members of the Mhoud team with the GTA ARulkhead
(comprised of two gore panels and a center panel) that formsibitom of the crew module.

The Low Impact Docking System (LIDS) Ground Test Article (GTA) Mass Simulator deliverable (spiztungs below) is
completelyassembled (on schedule) and is headed for vibration testing at Johnson Space Center (JS0)é&b
correlationin the upcoming weeksThe vibration test plate (showelow farright) has been fichecked with the test
facility and the @erall LIDS GTA is still on schedule for delivery to Denver, Colorado in March.

Shownbelow is the completion of the wet fastening of all six sections of the Heatshield backbone stiffener assembly of
the Orion Crew Module ground test article at the Michoud Assembly Facility (MAF) in New Orleans, LouiSiaea.
completed assembly was relocatedl the main assembly area where strain gauge installation will begin.




Progress continued on the Ground Test Article Thermal Protection System (TPS) Composite HeatShiaehbelowis
the installation of the heatshield core amdmpletion of thecore splice.

Installation of the working display units in the low fidelity mockup at Johnson Space Center has been completed (shown
below.) The display units are capable sfiowing six different displays including a Primary Fig$play, Environmental
Control and Life Support Display and an eProcedure Display.

Shown below isthe Launch Abort System (LAS) Safe and Arm Systeimginstalled (in the LAS canopy structuraj

White Sands Missile Range in support oftlupcoming Pad Abort 1 ground testThe Safe and Arm System is similar to
gKIG Aa OdNNByidfte dzaSR Ay (G(KS { LI OS {KdzidtS FyR aSNBSa
ignited.

United Space Alliance at Kennedy Space Center has completed the tilfitgnstallation on Panel E (shown below)This
panel is part of the Thermal Protection System (TPS) that will be used on the Ground Test Article (GTA) to better
understand how Oriomnvironments affect tiles. New CAD modeling methods and tight tolerance composite panels have
improved tile installatiormethods over prior space shuttle processes.




e The Sensor Test for Orion Relative Ngation Risk Mitigation(STORRMeam began riskeduction testing of the
navigation unit at Ball Aerospace & Technology Compafiye Sensor Enclosure Assembly (SEA) and Avionics Enclosure
Assembly (AEA) were electrically integrated and powered on (shhefawv left) The picturdelowright shows the Class 3
docking target augmented with the reflective elements (minus the standoff cross with reflective element) (left) and the
chart used for docking camera images (right) used during Electromagnetic Interference (EMI) testing.
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e The Low Impact Docking System (LIDS) Ground Test Article (GTA) has been mounted on the vibration test fixture (shown
below) for acceptance random vibration and sinusoidal vibration testingccelerometers have been mounted on the test
articleand are currently beingnterfaced with the data collection system. Random vibration testing has begun with
sinusoidal testing to follow.

e Ongoing renovations continue at the Space Power Facility in Sandusky, Ghigpecial mixture of sélconsolidating
concrete was poured to a height of 15.5 feet in the Reverberant Acoustic Test Facility (REi§first vertical wall
aS3aAYSyld o6S3IAaya ONBLI (A 2bglowp &FrooinKdhtaitirfg 3aNifrogstivenasosticanddlatdrs/with
horns to create overall sound pressure levels of 163 dBA (decibels adjusted) in the adjacent 101,500 cubic foot reverberan
chamber. The RATF is one of two new test facilities under construction. The other is the Mechanical Vibration Facility
(MVF), a theecaxis servehydraulic shaker table. The two facilities will test the Orion Crew Exploration Vehicle and other
spacecraft with simulated vibracoustic loads that are experienced during launch and supersonic ascent conditions.

February 10

e Ground Test Article work continues at the Michoud Assembly Facility in New Orleans, Louisiana with the fit check of the
forward bulkhead/tunnel in the holding tool (showrbelow left.) Once complete, the welding process will begin on the
bulkhead/tunnéd. The primer prep work began on the barrel (shown betmhit) and the aft bulkhead is ready for the crush
core installation (indicated by the lines on the aft bulkhead.)




The inner facesheet layup of the Ground Test Article (GTA) composite heatshield (shelew) was completed at the
Lockheed Martin Composite Shop Waterton Facility in Denver, Colorddhe new cutting edge high temperature resin
system was successfully liged by manufacturing. The heatshield will have a series of machining operations and bonding
processes before completion in May 2010. It will then be integrated into the Crew Module GTA vehicle at the Michoud
Assembly Facility in New Orleans, Louisiana.

The Ground Test Article cone assembly was moved in preparation for final trimming at the Michoud Assembly Facility
(MAF) in New Orleans, Louisian@he move is accomplished using the overhead crane, and the personnel seen holding the
tag lines (rops), are there to ensure safe operations.

The Sensor Test for Orion RelNav Risk Mitigation (STORRM) Team is completing the ground testing in preparation for
actual data collection in a space environmenthe ST831 mission will include the installation of the reflective

elements to the Docking Target (shown below left) on the Space Station disrmgssion in March. The actual Detailed

Test Objective (DTO shown below right) will be flamnSTS.34 in late July, where the crew will perform several tasks

using STORRM to collect sensor data. The data will be analyzed after the flight, which will improve sensor development to
be used on manned and unmanned vehicles




The Attitude Control Motor (ACM) arrived at White Sands Missile Range in New Mexico (shalaw) in preparation for
Pad Abort 1.With the arrival of the ACM, all of the major components of the Launch Abort System are on site ready for
final integration

Construction progress continues on the Reverberant Acoustic Test Facility (RATF) at the Plum Brook Facility in Sandusky,
Ohio. The third 15 foot wall pour brings the height of the RATF walls to about 45 feet from the finished flo@n ik

project is complete, the RATF, will simulate spacecraft launch and ascent acoustic environments, accommodating high
power acoustic testingf large space vehicles. It will be one of the largest and most powerful in the world, reaching an
overall ®und pressure level of the 163dB in the empty chamber.

The Orion thermal protection system team achievadmajor technology milestone bgompleting fabrication of the
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composite material system developed by Lockheed Martin in partnership with TencasméatiComposites, a leading

supplier of aerospace thermosetand ti@r 2 LJ | & G A O LINIonipidSita daterials@ard vsed iricBnirircial

aircraft, radomes, satellites, general aviation, oil & gas, medical andemdlindustrial applications.

Integration of the Attitude Control Motor (ACM) to the Launch Abort System (LAS shdvatow) has begun at White
Sands Missile Range (WSMR) in support of Pad AfiqiPAl). Once thehardware integration is complete, the WSMR
team will focus on the Soft Matests which will test the integration of the electronics for the entire PRaunch Abort
System.




e Strain Gauge installation activity on the barrel segment (shown below) of the Ground Test Article has been completed at
the Michoud Assembly Facility in New Orleans, Louisianatotal of 70 gauges have been installed on the barrel article,
which will beused in support of the proof testing later this year. The barrel will next move to the welding tool where it will
be mated with the cone article.

March 2010

e Significant progress continues on the overall integration of the Launch AlSystem (shown blow) for Pad Abort 1.The
electrical system is now fully integrated and the racewayer installation has begun. In addition, successful softmate
testing was conducted this week, finishing two days ahdegtbedule. The team is in theginning stage of Phase testing
and will begin the countdown/countup testing next week.

Space Center for launch on ST$4. The ground testing successfully demonstrated that the Vision Navigation Sensor (VNS)
can operate from 5.5 kilometers to just under 2 meters. Testing of the DTO augmented target (shown below with blue
elements mounted to the ISS visual target along with 8TORRM Sensor Enclosure Assembly (SEA) was performed at 2
YSGSNE Ay . I troom. SAddEtianaliteiBgnas pérforfedy(shown below right) with a target to sensor
separation of 41 inches (1.04 meters), clearly meeting the 2.0 meter requireme




A test of the NASA Crew Exploration Vehicle (CEV) in the Launch Abort System (LAS) configuration was carried out in the
Boeing Polysonic Wind Tunnel facility in St. Louis, Missolinie primary objective of this test (shovaelow) was to

provide some quick look aerodynamic force and moment data on the LAS for comparison and validation with computatione
fluid dynamics (CFD) simulations. A secondary objective was to provide some limited AOA (Angle of Attack) data for the
AlternateLaunch Abort System.

The Pad Abort 1 Launch Abort System (LAS shbelow) is nearly fully assembled for flightFinal integrated checks with

the Crew Module (CM) were conducted successfully, verifying full functionality and data systems are all working properly.
All system checks were successful and completed ahead of schéithéemotor joints (showbelowright) have been

closed out for flight as wellThe nose cone will be installed the weekend of March 13, in preparation for rollout on March
29.

A major milestone wasnet as the first two majorcomponentsof the Ground Test Article (GTA) were welded together at
the Michoud Assembly Facility in New Orleans, Louisiahbe Aft Bulkhead and Barrel were welded together (shown
below)using the Self Reacting Weld process (shbelowright.) Next, the Cone s8embly will be welded to the Mid
Ring, and the Backbone assembly will be installed into the barrel/aft assembly.

Alliant Techsystems (ATK) successfully completed the second of two ground tests ofscé&d attitude control motor
(ACM) for the launch abort system (LAS) at their facility in Elkton, MD (shbeiow.) The test evaluated environment
extremes and ignibn system robustness in addition to confirming the motor performanthis test of the control motor
validates the readiness for the upcoming pad abort 1-{Pfight test that will be conducted at White Sands Missile Range
(WSMR), New Mexico.




Progress continues at the White Sands MisRRange (WSMR) ipreparationfor Pad Abort 1 (PAL.) Several milestones
were reached this week including the nose cone tatadie control motor mate (showbelow leff) as well as several Crew
Module (CM) closeouts. The scaffolding surrounding the CM was removed (bletawrigh) and only a few closeouts
remain before the CM is ready to be moved into position forlPA

The Pad Abort 1 flight testrew module was moved in position on the launch pad for the stackindg.afinch Abort

System (LAS) early next weeRhe upcoming flight test will demonstrate the capability of the LAS to propel the module to
a safe distance from the launch vehicle and peeformance of the abort, jettison and attitude control motors. Valuable
data from the test will have wide applicability to future launch vehicles.

Progress continues at the Michoud Assembly Facility in New Orleans, Louisiana on the Ground figst (@TA.)Shown
belowis the cone section of the GTA in place to begin the trimming process. Once trimming is complete the cone will then
be ready for welding to the mid ring.




April 2010

The Launch Abort System (LABglow, middle) is ready to stack atop the crew module on the pad for the upcoming Pad
Abort 1 test at White Sands Missile Range (WSMR) in New MexiRecent high windef over 70 miles per hour have
prevented installation, but the team should get a window of oppoityim the next few days, keeping them on track for a
May 6 launch. Other mileshes were achieved recently /#SMR with the government acceptance of the Launch Abort
System (showibelow leff) and the installation of all of the lightning towetse{ow middle) on the pad.

Ground Test Article (GTA) work continues at the Michoud Assembly Facility in New Orleans, LouiSiaedeam is ready
to begin the installation of the backbone assembly to the Crew Module (CM) Barrel/Aft Assembly using the CM backbone
assembly fixture showhelow.

The Sensor Test for Orion RelNav Risk Mitigation (STORRM) teeently met with the crew of ST-$34 (shownbelow)

to train on how to use the STORRM equipment to collect data during their upcoming missitre. trainingnvolved the

sun simulator being placeat differing angles around the docking ring providingtglifare and shadows. Then the

centerline camera was translated toward the docking ring to simulate an approach. The STORRM reflective elements were
not distracting to the crew.

An exciting milestone was reached at White Sands Missiladgga(WSMR) as the Launch Abort System (LAS) was mated
with the Crew Module (CM) on the test pad in preparation for the upcoming Pad Abort 1 flight tédt.of the hardware

is in place for the May 6 test. The-RAeam will spend the next few weeks pamnfning systems tests (including a mission
rehearsal) and will close out all pad and vehicle operations.



